Abstract. Ceramic column and metal sleeve are often used together by interference fit. The stress distribution in brittle ceramics is different from that in metal. Two important factors for their connection strength such as interference value and the length of envelope surface are discussed in this paper. The results showed that interference value is the decisional factor for the strength of interference fit between ceramic column and metal sleeve, while the length of envelope surface impacts it slightly.
Introduction
Engineering ceramics has been widely used for its superior melting temperatures and high temperature behavior. These lead to reduced rates of erosion and mechanical wear and make it an obvious choice for engineering applications. Unfortunately, the limitations of engineering ceramics are low strength, low toughness, high degree of variability in the measured strength and high cost. Therefore, it is often used with metal together to manufacture complex component parts, which can not only exhibit their supeior material performances, but also can decrease costs sharply. Interference fit is often adopted for its simple structure, high conjunction strength and ideal centering. Compared with keyseat, it also can avoid lots of disadvantages led by keyseat which tend to decrease the component part strength. Compared to plastic materials, engineering ceramics exhibits different stress distribution regulars for its brittleness. It is necessary to study the stress distribution regulars of engineering ceramics under the circumstance of interference fit.
Experiment Methods
Two factors, the interference value (δ) and the length of envelope surface (L), are studied in this work. The shapes of the samples are shown in Fig # steel, t 0 is the assemble environment temperature (°C ) [1] .
Experiment Results and Analyses
The samples were stretched to test their pulling strength. Interestedly, almost all of the samples were broken at the same positions where the stresses changed quickly on ceramics. Tables 1  and 2 show the pulling forces that induced the samples fracture under different experiment conditions are concentrating at a small zone. What's more, compared to the ceramic column with the same nominal diameter, the pulling forces are far away less than them. The main reasons to explain these phenomena are that high temperature while matching has deteriorated the obscure cracks for hot-pressed silicon nitrides' poor thermal shock resistance, which decreased the strength of samples sharply. Therefore, L is not the decision factor for the strength of samples while δ is large enough. The fracture surfaces were observed by SEM, Figs.2-5 show the cross section appearances while their interference values are 0.01mm, 0.02mm, 0.03mm (L=15mm) respectively.
Cracks can be found from above figures clearly, which could explain above phenomena strongly. Since ceramics is a brittle material, the maximum circumferential compression stress could be calculated by the first strength theory [2] . According to the thick cylinder theory, it's easy to find that the main failure form for ceramics is external surface fracturing, which can be verified by the obscure cracks at the edge of ceramics from Figs.4 and 5.
Conclusions
Based on the pictures and data, we can draw the following conclusions: 1) For hot-pressed silicon nitride, the length of envelope surface (L) is not the determining factor for the strength of interference fit between ceramic column and steel sleeve.
2) The interference value (δ) decides the strength of interference fit between ceramic column and metal sleeve. The larger the interference value is, the stronger the strength of interference fit is, the edge of the ceramic column withstands the maximum stresses.
3) The matching component parts easy to fail at the cross section of stress concentrator, the main causation is the residual obscure cracks caused by process.
